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DETAILED ACTION 

1 . This Office Action is In response to tlie Application 10/527.995 filed 3/21/2005. It 
is also recognized that this action is in the National phase of PCT/DE03/02774 dated 
8/20/2003 and is also eligible for Foreign Priority under DE 10243860 filed 9/20/2002. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1, 2, 5, 6 and 18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over BartDehenn et al. (EP 0696841, filed 7/21/1995, dated 2/14/1996), 
and further in view of Suzuki et al. (US 5,331 ,534, filed 1 1/1 7/1 992. dated 7/1 9/1 994). 

Barbehenn et al. shows the device similar to claim 1 : An electrical circuit for 
voltage transformation (Fig 1 ), having at least one input terminal (Fig 1 [Vj(top left 
terminal)]) for feeding in an electrical input power by applying a positive electrical DC 
voltage that changes temporally with respect to an electrical reference potential, at least 
one reference potential terminal (Fig 1 [lower left terminal]) for applying the reference 
potential, at least one output terminal (Fig 1 [Vo(top left terminal)]) for drawing an 
electrical output power, at least one output diode (Fig 1 [D1]) having an anode and a 
cathode, at least one transfer capacitance (Fig 1 [Ccl]) having an electrode and a 
counter electrode, at least one input inductance (Fig 1 [LI]) having an inductance 
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terminal and a further inductance terminal, and at least one base point inductance (Fig 1 
[L2]) having an inductance terminal and a further inductance terminal, in which case the 
further inductance terminal of the input inductance (Fig 1 [L1]) and the electrode of the 
transfer capacitance (Fig 1 [Cc1]) have a common node (Fig 1 [22]), the counter 
electrode of the transfer capacitance (Fig 1 [Cc1]) and the further inductance terminal of 
the base point inductance (Fig 1 [L2]) have a common node (Fig 1 [32]), a 
radiofrequency switch (Fig 1 [S1]) for producing and/or interrupting an electrically 
conductive connection between the reference potential terminal and the common node 
(Fig 1 [22]) of the further inductance terminal of the input inductance (Fig 1 [L1]) and the 
electrode of the transfer capacitance (Fig 1 [Cc1]) and a means for forwarding the 
electrical output power to the output terminal (Fig 1 [Vo(top left terminal)]) are present, 
the means having the base point inductance (Fig 1 [L2]) and the output diode (Fig 1 
[D1]) and the cathode of the output diode (Fig 1 [D1]) having a common node with the 
output terminal. 

Barbehenn et al. however lacks anticipation by failing to disclose all of claim 1 
limitations: at least one input diode having an anode and a cathode, at least one input 
capacitance having an electrode and a counter electrode, in which case the anode of 
the input diode and the input terminal have a common node, the cathode of the input 
diode, the inductance terminal of the input inductance (Fig 1 [L1]) and the electrode of 
the input capacitance have a common node, the counter electrode of the input 
capacitance, the reference potential terminal and the inductance terminal of the base 
point inductance (Fig 1 [L2]) have a common node. 
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Suzuki et al. fails to disclose that: the cathode of the input diode, the inductance 
terminal of the input inductance and the electrode of the input capacitance have a 
common node, the counter electrode of the input capacitance, the reference potential 
terminal and the inductance terminal of the base point inductance have a common 
node. 

Suzuki et al. however does disclose the sections of claim 1 that read: at least one 
input diode (Fig 2 [25]) having an anode and a cathode, at least one Input capacitance 
(Fig 2 [26]) having an electrode and a counter electrode, in which case the anode of the 
input diode (Fig 2 [25]) and the input terminal have a common node. 

Since both Barbehenn et al. and Suzuki et al. teach a circuit for conversion of an 
input signal in switching power supplies, it would have been obvious to one of ordinary 
skill in the art to have the circuit of Suzuki et al. in Barbehenn et al. Applying the input 
diode [25] and capacitance [26] of Suzuki et al. in their current configuration to the 
nodes on the left side of Fig 1 of Barbehenn et al. would then realize the device as 
claimed for the purpose of further smoothing out the rectified AC signal and limiting 
power returning to the rectifier from the input diode and input capacitor because it is 
undesirable to have too much fluctuation in a DC signal and it is also sometimes 
necessary to prevent power from returning to the source. 

Barbehenn et al. teaches the device according to claim 2: the means for 
forwarding the electrical output power to the output terminal (Fig 1 [Vo(top left terminal)]) 
having the common node (Fig 1 [32]) of the counter electrode of the transfer 
capacitance (Fig 1 [Cc1]) and the further inductance terminal of the base point 
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inductance (Fig 1 [L2]), and said node and the anode of the output diode (Fig 1 [D1]) 
being electrically conductively connected. 

Barbehenn et al. shows the device similar to claim 5: An electrical circuit for 
voltage transfomriatlon (Fig 1 ), having at least one Input terminal (Fig 1 [Vi(top left 
terminal)]) for feeding in an electrical input power that changes temporally with respect 
to an electrical reference potential, at least one reference potential terminal (Fig 1 [lower 
left terminal]) for applying the reference potential, at least one output terminal (Fig 1 
[Vo(top left terminal)]) for drawing an electrical output power, at least one output diode 
(Fig 1 [D1]) having an anode and a cathode, at least one transfer capacitance (Fig 1 
[Cc1]) having an electrode and a counter electrode, at least one input inductance (Fig 1 
[L1]) having an inductance terminal and a further inductance terminal, and at least one 
base point inductance (Fig 1 [L2]) having an inductance terminal and a further 
inductance temninal, in which case the further inductance temninal of the Input 
inductance (Fig 1 [L1]) and the electrode of the transfer capacitance (Fig 1 [Cc1]) have a 
common node (Fig 1 [22]), the counter electrode of the transfer capacitance (Fig 1 
[Cc1]) and the further inductance terminal of the base point inductance (Fig 1 [L2]) have 
a common node (Fig 1 [32]), a radiofrequency switch (Fig 1 [SI]) for producing and/or 
interrupting an electrically conductive connection between the reference potential 
temninal and the common node (Fig 1 [22]) of the further inductance terminal of the 
input inductance (Fig 1 [L1]) and the electrode of the transfer capacitance (Fig 1 [Cc1]) 
and a means for forwarding the electrical output power to the output terminal (Fig 1 
[Vo(top left terminal)]) are present, the means having the base point inductance (Fig 1 
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[L2]) and the output diode (Fig 1 [D1]) and the cathode of the output diode (Fig 1 [D1]) 
having a common node with the output terminal. 

Barbehenn et al. however lacks anticipation by failing to disclose all of claim 5 
limitations: by applying a negative electrical DC voltage, at least one input diode having 
an anode and a cathode, at least one input capacitance having an electrode and a 
counter electrode, in which case the cathode of the input diode and the input terminal 
have a common node, the anode of the input diode, the inductance terminal of the input 
inductance (Fig 1 [L1]) and the electrode of the input capacitance have a common node, 
the counter electrode of the input capacitance, the reference potential terminal and the 
inductance terminal of the base point inductance (Fig 1 [L2]) have a common node. 

Suzuki et al. fails to disclose that: the anode of the input diode, the inductance 
terminal of the input inductance and the electrode of the input capacitance have a 
common node, the counter electrode of the input capacitance, the reference potential 
terminal and the inductance terminal of the base point inductance have a common 
node. 

Suzuki et al. however does disclose the sections of claim 5 that read: at least one 
input diode (Fig 2 [25]) having an anode and a cathode, at least one input capacitance 
(Fig 2 [26]) having an electrode and a counter electrode, in which case the cathode of * 
the input diode (Fig 2 [25]) and the input terminal have a common node. 

When changing the voltage polarity with respect to a reference terminal, applied 
to the device according to claim 1 for the purpose of sending power and current In the 
opposite direction, it would have been well known to all skilled in the art at the time of 
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the invention that the combined circuit of Barbehenn et al. and Suzuki et al. would 
require the diodes to change direction. Since both Barbehenn et al. and Suzuki et al. 
teach a circuit for conversion of an input signal in switching power supplies, it would 
have been obvious to one of ordinary skill In the art to combine these two references in 
a fashion that complies with claim 5, Applying the input diode [25] and capacitance [26] 
of Suzuki et al. in their current configuration to the nodes on the left side of Fig 1 of 
Barbehenn et al. would then realize the device as claimed in claim 5 after changing 
diode direction for the purpose of sending a smooth current flow in the opposite 
direction to the invention of claim 1 . 

In regards to claim 6, Barbehenn et al. further discloses: the means for 
foHA/arding the electrical output power to the output terminal (Fig 1 [Vo(top left terminal)]) 
having the common node (Fig 1 [32]) of the counter electrode of the transfer 
capacitance (Fig 1 [Cc1]) and the further inductance terminal of the base point 
inductance (Fig 1 [L2]). 

Barbehenn et al. differs from the claimed invention by not showing said node and 
the cathode of the output diode (Fig 1 [D1]) being electrically conductively connected. 

Cause Barbehenn et al. does disclose said node and the anode of the output 
diode (Fig 1 [D1]) being electrically conductively connected; it would have been obvious 
to one skilled in the art at the time of the invention to switch diode polarity for the 
purpose of sending current in the opposite direction, which can be used for battery 
charging circuits or multidirectional switching power converters. 
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In regards to claim 18, Barbehenn et al. and Suzuki et al. teach: the circuit as 
claimed in claim 1 is for power factor correction, a power drawn from a power supply 
system being corrected in terms of the power factor (It is inherent that a circuit of 
identical arrangement comprising comparable parts would also correct the power 
factor.) 

Claims 3. 4 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Barbehenn et al. (EP 0696841, filed 7/21/1995, dated 2/14/1996). and Suzuki et al. 
(US 5,331,534, filed 1 1/17/1992. dated 7/19/1994). as applied to claim 1 above, and 
further in view of Yasumura (US 6,396.717, filed 7/9/2001, dated 5/28/2002). 

In regards to claim 3, Barbehenn et al. and Suzuki et al. differ from the claimed 
invention by failing to teach at least one further reference potential terminal for applying 
a further reference potential, at least one transformer, having at least one primary 
inductance, at least one secondary inductance, the inductance terminal of the 
secondary inductance and the further reference potential terminal have a common node 
and, the further inductance terminal and the anode of the output diode have a common 
node. 

Yasumura shows the device as claimed according to claim 3: the means for 
fonrt/arding the electrical output power comprising at least one further reference potential 
terminal (Fig 1 , electrode of capacitor [C] just after output diode [D01] and counter 
electrode of capacitors [C and C2]) for applying a further reference potential (Fig 1 
[ground]) and at least one transformer (Fig 1 [PIT]), having at least one primary 
inductance (Fig 1 [LI]) having an inductance terminal and a further inductance terminal 
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and at least one secondary inductance (Fig 1 [L2]) having an inductance terminal and a 
further inductance terminal, in which case the inductance terminal of the secondary 
inductance (Fig 1 [L2]) and the further reference potential terminal have a common 
node and the further inductance terminal of [L2] and the anode of the output diode (Fig 
1 [D01]) have a common node. 

Both Yasumura and Barbehenn et al. are of the related field of power factor 
correction, therefore it would have been obvious to one of ordinary skill in the art at the 
time of the invention to have the base point inductance of Barbehenn in the primary 
inductance of Yasumura to create the transformer as claimed with the base point 
inductance being the primary inductance of the transformer because using a 
transformer for transmitting power, AC or DC, allows for electrical isolation of the output 
devices from the input power supply as a means of protection. 

In the device according to claim 4, Yasumura further teaches: the means for 
foHA^arding the electrical output power having at least one output capacitance (Fig 1 
[C2]) having an electrode and. a counter electrode, the counter electrode of the output 
capacitance (Fig 1 [C2]) and the common node of the further reference potential 
terminal (Fig 1 [ground]) and the inductance terminal of the secondary inductance (Fig 1 
[L2]) being electrically and conductively connected and the electrode of the output 
capacitance (Fig 1 [C2]) and the common node of the further inductance terminal of the 
secondary inductance (Fig 1 [L2]) and the anode of the output diode (Fig 1 [D01]) being 
electrically conductively connected. 
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With respect to claim 9, Yasumura teaches: the transformer (Fig 1 [PIT]) being a 
radiofrequency/high-voltage transformer (column 12, lines 53-55, Yasumura's current 
embodiment allows and high and low frequency currents through the primary winding of 
the transformer requiring a transformer that can operate at high, radiofrequencies.) 

Claims 7 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Barbehenn et al. (EP 0696841, filed 7/21/1995, dated 2/14/1996), and Suzuki et al. (US 
5.331,534, filed 11/17/1992, dated 7/19/1994). as applied to claim 5 above, and further 
in view of Yasumura (US 6,396,717, filed 7/9/2001, dated 5/28/2002). 

Barbehenn et al. and Suzuki et al. differ from the claim 7 by failing to teach at 
least one further reference potential terminal for applying a further reference potential, 
at least one transformer, having at least one pnmary inductance, at least one secondary 
inductance, the inductance terminal of the secondary inductance and the further 
reference potential temninal have a common node and, the further inductance temninal 
and the anode of the output diode have a common node. 

Yasumura also fails to teach the device as claimed by not showing the further 
inductance terminal and the cathode of the output diode have a common node, 
Yasumura however does show: the means for fon/varding the electrical output power 
comprising at least one further reference potential terminal (Fig 1, electrode of capacitor 
[C] just after output diode [D01] and counter electrode of capacitors [C and C2]) for 
applying a further reference potential (Fig 1 [ground]) and at least one transformer (Fig 
1 [PIT]), having at least one primary inductance (Fig 1 [LI]) having an inductance 
terminal and a further inductance temninal and at least one secondary inductance (Fig 1 
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[L2]) having an inductance terminal and a further inductance terminal, in which case the 
inductance terminal of the secondary inductance (Fig 1 [L2]) and the further reference 
potential terminal have a common, node and the further inductance terminal of [L2] and 
the anode of the output diode (Fig 1 [D01]) have a common node. 

Both Yasumura and Barbehenn et al. are of the related field of power factor 
correction, therefore it would have been obvious to one of ordinary skill in the art at the 
time of the invention to have the base point inductance of Barbehenn in the primary 
inductance of Yasumura to create the transformer as claimed with the base point 
inductance being the primary inductance of the transformer because using a 
transformer for transmitting power, AC or DC, allows for electrical isolation of the output 
devices from the input power supply as a means of protection. It would also have been 
obvious to one of ordinary skill in the art at the time of the invention to reverse the 
polarity at the temiinals with respect to the reference tenminals and to reverse the 
direction of the diodes for the purpose of transmitting power in the opposite direction 
(right to left). 

In the device according to claim 8, Yasumura further teaches: the means for 
fonvarding the electrical output power having at least one output capacitance (Fig 1 
[C2]) having an electrode and a counter electrode, the counter electrode of the output 
capacitance (Fig 1 [C2]) and the common node of the further reference potential 
terminal (Fig 1 [ground]) and the inductance terminal of the secondary inductance (Fig 1 
[L2]) being electrically and conductively connected and the electrode of the output 
capacitance (Fig 1 [C2]) and the common node of the further inductance terminal of the 
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secondary inductance (Fig 1 [L2]) and the anode of the output diode (Fig 1 [D01]) being 
electrically conductively connected. 

Claim 10, 11 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Barbehenn et al. (EP 0696841 , filed 7/21/1995, dated 2/14/1996), and Suzuki et al. 
. (US 5.331 ,534, filed 1 1/17/1992, dated 7/19/1994) as applied to claim 1 above, and 
further in view of Bowman et al. (US 4,685,041 , filed 8/8/1986, dated 8/4/1987). 

Barbehenn et al. and Suzuki et al. differ from the invention as stated In claim 10 
by not showing: for the purpose of relieving the switching load on the radlofrequency 
switch, at least one tuning capacitance having an electrode and a counter electrode is 
present, the electrode of the tuning capacitance and the common node of the further 
inductance terminal of the input Inductance and the electrode of the transfer 
capacitance are electrically conductively connected and the counter electrode of the 
tuning capacitance and the reference potential terminal are electrically and conductively 
connected. 

Bowman et al. teaches the device according to claim 10: for the purpose of 
relieving the switching load on the radiofrequency switch (Fig 2 [110], column 5, lines 
46-49), at least one tuning capacitance (Fig 2 [15]) having an electrode and a counter 
electrode is present, the counter electrode of the tuning capacitance (Fig 2 [15]) and the 
reference potential temninal (Fig 2 [Retum]) are electrically conductively connected. 

Since both Bowman et al. and the combined circuit of Barbehenn et al. and 
Suzuki et al. teach using high frequency switches to transmit power through a 
transformer, it would have been obvious to one of ordinary skill in the art at the time of 
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the invention to have the tuning capacitor of Bowman in the invention according to 
Barbehenn et at. and Suzuki et al. to assist the radiofrequency switch with the current 
and voltage wavefomris across the parallel pair of devices, cause they are all designed 
for the common purpose of DC-to-DC conversion. 

The combined device of Bowman et al. with Barbehenn et al. and Suzuki et al. 
teaches the device according to claim 1 1 : the radiofrequency switch (Fig 2 [110] of 
Bowman et al.) having at least one MOS transistor (column 6, lines 63-66 of Bowman et 
al.). 

In regards to claim 12, the combined circuit of Suzuki et al., and Barbehenn et al. 
differs from the claimed invention by not showing the radiofrequency switch having a 
switching frequency selected from the range of 500kHz to 200MHz. It would have been 
obvious to one having ordinary skill in the art at the time the invention was made for the 
radiofrequency switch to have a switching frequency selected from the range of 500kHz 
to 200MHz, since it has been held that where the general conditions of a claim are 
disclosed in the prior art, discovering the optimuni or workable ranges involves only 
routine skill in the art. In re Aller, 105 USPQ 233. 

Regarding claim 13, the combined circuit of Barbehenn et al., and Suzuki et al. 
differs from the claimed invention by not showing the input capacitance and/or the 
transfer capacitance having at least one radiofrequency capacitor having a capacitance 
selected from the range of lOpF to lOOOpF inclusive. It would have been obvious to 
one having ordinary skill in the art at the time the invention was made for the input 
capacitance and/or the transfer capacitance to have at least one radiofrequency 
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capacitor having a capacitance selected from the range of 10pF to lOOOpF inclusive, 
since it has been held that where the general conditions of a claim are disclosed in the 
prior art, discovering the optimum or workable ranges involves only routine skill in the 
art. In re Aller, 105 USPQ 233. 

In regards to claim 14, the combined circuit of Bowman et al., Suzuki et aL, and 
Barbehenn et al. differs from the claimed invention by not showing the tuning 
capacitance having at least one radiofrequency capacitor having a capacitance selected 
from the range of lOpF to 200pF inclusive. It would have been obvious to one having 
ordinary skill in the art at the time the invention was made for the tuning capacitance to 
have at least one radiofrequency capacitor having a capacitance selected from the 
range of lOpF to 200pF inclusive, since it has been held that where the general 
conditions of a claim are disclosed in the prior art, discovering the optimum or workable 
ranges involves only routine skill in the art. In re Aller, 105 USPQ 233. 

Regarding claim 15, Yasumura differs from the claimed invention by not showing 
the output capacitance having at least one radiofrequency capacitor having a 
capacitance selected from the range of 300pF to 3000pF inclusive. It would have been 
obvious to one having ordinary skill in the art at the time the invention was made for the 
output capacitance to have at least one radiofrequency capacitor having a capacitance 
selected from the range of 300pF to 3000pF inclusive, since it has been held that where 
the general conditions of a claim are disclosed in the prior art, discovering the optimum 
or workable ranges involves only routine skill in the art. In re Aller, 105 USPQ 233. 
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Regarding claim 16, the combined circuit of Suzuki et al., and Barbehenn et al. 
differs from the claimed invention by not showing the input inductance, the base point 
inductance, the primary inductance and/or the secondary inductance having an 
inductance selected from the range of 0.3|iH to lOOjiH inclusive. It would have been 
obvious to one having ordinary skill in the art at the time the invention was made for the 
input inductance, the base point inductance, the primary inductance and/or the 
secondary inductance to have an inductance selected from the range of 0.3|iH to 
lOO^H inclusive, since it has been held that where the general conditions of a claim are 
disclosed in the prior art, discovering the optimum or workable ranges involves only 
routine skill in the art. In re Aller, 105 USPQ 233. 

Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
. Barbehenn et al. (EP 0696841 , filed 7/21/1995. dated 2/14/1996), and Suzuki et al. (US 
5,331,534, filed 11/17/1992. dated 7/19/1994), and further in view of Bergman et al. (US 
5,661 ,664, filed 8/4/1 995, dated 8/26/1 997). 

In regards to claim 17, the combine circuit of Barbehenn et al. and Suzuki et al. 
differs from the claimed invention by not showing that the input diode and/or the output 
diode being a Schottky diode having at least one diode material selected from the group 
SiC and/or GaAs. 

Bergman et al. does teach however using: a Schottky diode having at least one 
diode material selected from the group SiC (Fig 7 [44]; column 3, lines 16-31 ; column 8, 
lines 61-67). Since the combined circuit of Barbehenn et al. with Suzuki et al. and 
Bergman et al. disclose the use of diodes in converters, it would have been 
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obvious to one of ordinary skill in the art at the time of the invention to use a Schottky 
diode in either the input diode, the output diode or both because of their lower 
resistance, meaning better power transfer and less power loss, and their high 
breakdown voltages resulting in more reliable and robust operation. 



Conclusion 

3. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Stuart Hansen whose telephone number is 571-270- 
1611. The examiner can nomially be reached on 7:30- 5 M-Th, Alt. Frid 7:30-4 Est 
Time. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Steven Loke can be reached on 571-270-2100. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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